
PIPING CONNECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a piping connector 

preferably used in a fluidpipe in, for example, a cooling 
system or an intake system of an engine of an automobile. 

2. Description of the Related Art 

in connecting to, for example, a radiator hose or 
10 the like of an automobile, there is widely utilized a 
piping connector ( pipe joint ) made to be connected in 
one touch motion by only inserting a plug attached to 
an end portion of other pipe into a socket attached to 
an end portion of one pipe. 
15 For example, in JP-A-10-9470 , there is disclosed 

suchapiping connector in which an outer per ipheral groove 
isprovidedatanouterperipheryof afemalepipe ( socket ) , 
the outer peripheral grove is providedwithnotchedgrooves 
penetrating inner and outer diameters and opposed to each 
20 other by a necessary angle, a stop piece arm ( stopper ) 
is engaged with a valley peripheral diameter portion of 
an unnotched groove portion, respective locking arms 
extended from the stop piece arm are made to span the 
respective notched grooves to lock, and portions of the 
25 respective locking arms are projected into the female 
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pipe and fit to a groove at an outer periphery of a male 

pipe ( plug ) . 

According to such a piping connector, in order to 
facilitate the stopper projected to an inner periphery 
of the socket through the notched groove of the socket 
to engage with the groove at the outer periphery of the 
plug, the plug is formed with a taper wall for guiding 
the stopper to the groove. 

A seal ring is arranged between an inner periphery 
of the socket and an outer periphery of the plug in order 
to seal in airtight such that a fluid flowing at inside 
of apipe does not leak ina state of connect ing the connect or . 

Further, in order to facilitate to insert a front 
end of the plug into the socket, insert the front end 
of the plug into the seal ring and fit the stopper to 
the groove of the plug, the plug is provided with a first 
taper portion, a flat portion, and a second taper portion 
continuously from a side of the front end in a sectional 
shape along an axial direction thereof. 

In this case, the first taper portion is operated 
to facilitate to insert the front end of the plug into 
the seal ring, the flat portion is arranged with the seal 
ring at an outer periphery thereof and operated to seal 
an interval between the outer per iphery of the flat portion 
and the inner periphery of the socket in airtight, and 
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the second taper portion is operated as a guide face for 
expanding a diameter of the stopper to drop to the groove 
of the plug. 

However, according to the piping connector of the 
5 prior art, in a procedure of inserting the plug into the 
socket, before the seal ring passes a portion of shifting 
from the first taper portion to the flat portion, the 
diameter of the stopper is expanded while being brought 
into contact with the second taper portion and therefore, 
10 there poses a problem that an inserting res istance becomes 

extremely large. 

That is. Fig. 5 illustrates an inserting resistance 
Abrought about by the seal ring, andan insert ing res is tance 
Bbrought about by the stopper, andan inserting resistance 
15 C as a whole including a total thereof. 

When the seal ring passes the portion shifting from 
the first taper portion to the flat portion, the inserting 
resistance becomes a curve constituting a peak by a dotted 
line X in the drawing. When the seal ring rides over the 
20 flat portion from the first taper portion, the inserting 
resistance A is rapidly reduced and finally becomes 
substantially a constant value. 

in contrast thereto, the inserting resistance B in 
accordance with rise thereof while the stopper is being 
25 brought into contact with the second taper portion to 
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expand the diameter, is generated before the inserting 
resistance A by the seal ring constitutes the peak and 
is gradually increased and constitutes a peak at a portion 
thereof indicated by a dotted line Y in the drawing which 
is slightly retarded from the peak of the inserting 
resistance A. 

As a result, the inserting resistance C as a hole 
including the total constitutes a peak at a position X 
substantially overlapping the peak of the inserting 
resistance A and a magnitude thereof becomes the inserting 
resistance A + the inserting resistance B at the position 
X and therefore, the magnitude is considerably increased 
by adding the both resistances. 

Since the inserting resistance is large as described 
above, the plug needs to be pressed into the socket by 
a strong force, which may constitute a hindrance when 
operation is carried out by putting the hand into a narrow 
gap arranged with an engine of an automobile or the like. 

SUMMARY OF THE INVENTION 
It is an object of the invention to provide a piping 
connector for making an inserting resistance in inserting 
a plug of a connector into a socket to connect as small 
as possible . 

In order to achieve the above-described object, a 



first of the invention provides a piping connector 
characterized in being constituted by a socket 
substantially in a tubular shape attached to an end of 
one pipe to be connected and a plug substantially in a 
5 tubular shape attached to an end of other pipe, wherein 
the socket is provided with a pair of notched grooves 
at peripheral faces on both sides opposed to each other, 
the no tchedgrooves are mounted with a stopper constituting 
a U- shape, the plug is provided with a first taper portion, 
10 a flat portion and a second taper portion continuously 
from a front end side thereof in a sectional shape thereof 
along an axial direction thereof, a groove for fitting 
the stopper is formed at a ridge portion of the second 
taper portion, an inner per iphery of the socket is arranged 
15 with a seal ring for sealing an interval between the inner 
periphery of the socket and an outer periphery of the 
plug in airtight and in a procedure of inserting the plug 
into the socket, after the seal ring reaches a radius 
portion shifting to the flat portion from the first taper 
20 portion, the stopper is constituted to be brought into 
contact with the second taper portion. 

According to the invention, when theplug is inserted 
into the socket, the first taper portion at the front 
end of the plug is brought into the inner periphery of 
25 the seal ring and is made to advance by compressing the 
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seal ring. An inserting resistance thereby becomes a 
maximumwhenthesealringpassestheradiusportionshif ting 
to the flat portion from the first taper portion. 

However, according to the invention, at a time point 
5 at which the seal ring reaches the radius portion, the 
stopper is not brought into contact with the second taper 
portion yet and therefore, at a time point at which the 
inserting resistance by the seal ring becomes the maximum, 
a resistance by the stopper is not generated yet or brought 
10 into an extremely small state. 

Thereafter , as the seal ring ride son the flat portion, 
the inserting res istanceby the seal ring is rapidly lowered 
and in place thereof, the stopper is brought into contact 
with the second taper portion and starts to rise thereon 
15 and therefore , the resistance by the stopper is increased . 
However, apeakof the res i stance by the stopper isnormally 
smaller than the peak of the resistance by the seal ring 
and therefore, the inserting resistance does not become 
higher than that of the peak of the inserting resistance 
20 of the seal ring. 

In this way, the peak of the inserting resistance 
as a whole can be reduced by preventing the inserting 
resistance by the seal ring and the inserting resistance 
by the stopper from being overlapped as less as possible . 
25 m a second of the invention provides the piping 
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connector, wherein before the seal ring passes the radius 
portion to ride on the flat portion, the stopper is 
constituted to be brought into contact with the second 
taper portion in the first invention 

According to the above -described invention, the peak 
of the inserting resistance by the seal ring and the peak 
the inserting resistance by the stopper are prevented 
frombeingexcessivelyseparatedfromeachotherindistance 

and at a time point of passing the peak of the inserting 
resistance by the seal ring, it can be prevented that 
an operator erroneously recognizes that the connection 
hasbeenf inishedtostop insert ion inthemi ds t of connection 
to bring about connecting failure. 

Further, a position at which the seal ring reaches 
the radius portion and a position at which the stopper 
is brought into contact with the second taper portion 
are prevented from being separated from each other more 
than necessary, thereby, an inserting path required for 
connection is made to be as short as possible and the 
connector can be formed compactly. 

A third of the invent ionprovides the piping connector , 
wherein a radius of curvature R of the radius portion 
in a section of the plug along the axial direction falls 
in a range of 15 through 50mm in the first or the second 
25 invention. 
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According to the invention, thepeakof the inserting 
resistance generated in a procedure in which the seal 
ring passes the radius portion from the first taper portion 
and rides on the flat portion can be lowered. That is, 
the smaller the radius of curvature of the radius portion, 
the higher the inserting resistance of the seal ring and 
the larger the radius of curvature of the radius portion, 
the lower the inserting resistance by the seal ring. 

Further, by lowering the inserting resistance by 
the seal ring, the inserting resistance as a whole is 
lowered, a reduction at an interval between the peak of 
the inserting resistance by the seal ring and the peak 
of the inserting resistance by the stopper can be reduced 
and it can fur ther e f fee t ively be prevent ed that an operator 
s tops insert ion in themidst of the connect ionby erroneously 
recogni zing that the connect ionhasbeenf inished to thereby 
bring about connecting failure. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figs.lA and IB illustrate perspective views of a 
pipingconnec tor according toanembodiment of the invent ion, 

Fig.lA is a disassembled perspective view, and Fig. IB 
is a perspective view showing a connected state. 

Figs.2A to 2C illustrate explanatory views showing 
a procedure of inserting a plug of the connector into 
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a socket to connect, Fig.2A is a view showing a state 
in which a first taper portion starts to be inserted into 
a seal ring, Fig. 2B is an explanatory view showing a state 
in which the seal ring passes a radius portion from the 
first taper portion to ride on a flat portion, and Fig.2C 
is an explanatory view showing a state in which the stopper 
rises on the second taper portion. 

Figs . 3A and 3B illustrate explanatory views showing 
arelationshipbetweenaninsertedpositionandan inserting 

resistance of the plugged connector, Fig . 3A is an enlarged 
side view of the plug, and Fig.3B is a diagram showing 
a relationship between the inserted position and the 
inserting resistance. 

Figs . 4A and 4B show other embodiment of a connector 
according to the invention, Fig.4A is an enlarged side 
viewof theplug, Fig.4B is a diagram showing a relationship 
betweentheinsertedpositionandtheinsertingresistance. 

Fig. 5 is a diagram showing a relationship between 
an inserted position and an inserting resistance of a 
connector according to an example of a prior art. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figs.lA through 3B show an embodiment of a piping 
connector of the invention. Figs.lA and IB illustrate 



perspective views of the connect or , Fig . lAis a disassembled 
perspective view, Fig. IB is a perspective view showing 
a connected state, Figs . 2A to 2C illustrate explanatory 
views showing aprocedure of insert ingaplugof the connector 
5 into a socket to connect, Fig.2A is a view showing a state 
in which a first taper portion starts to be inserted into 
a seal ring, Fig. 2B is an explanatory view showing a state 
in which the seal ring passes a radius portion from the 
first taper portion to ride over the flat portion, Fig.2C 
10 is an explanatory view showing a state in which a stopper 
rises on a second taper portion, Figs . 3 A and 3B illustrate 
explanatory views showing a relationship between an 
insertedpos it ionandan insert ingresi st anceof the plugged 
connector, Fig.3A is an enlarged side view of the plug, 
15 and Fig.3B is a diagram showing a relationship between 
the inserted position and the inserting resistance. 

As shown by Figs . 1A and IB, the connector 10 is 
constituted by a plug 20 attached to an end portion of 
one pipe to be connected, a socket 40 attached to an end 
20 portion of other pipe, and a stopper 60 mounted to the 
socket 40 and formed by a bent wire. 

The socket 40 is provided with an attaching port 
4 1 connect ed wit hot her pipe tobe connected, no t i 1 lus t rat ed , 
for example, a hose, a tube or the like at one end thereof 
25 and is provided with an inserting port 43 for receiving 



the plug 20 at other end thereof. The attaching port 41 
is formed to bend by an angle of about 60 degrees relative 
toasocket mainbody port ion to extend. A front endportion 
of the attaching port 41 is formed with a rib 42 in a 
ring-like shape to enhance an effect of preventing the 
pipe to be connected from being drawn. 

The main body portion of the socket 40 constitutes 
a cylindrical shape in a size and in a shape for receiving 
the plug 20. Also particularly as shown by Fig.2B, the 
main body portion of the socket 40 constitutes a shape 
for expanding a diameter thereof in steps and is provided 
with a first diameter expanded portion 44 having an inner 
diameter slightly expanded from the portion of being 
connected to the attaching port 41, a second diameter 
expanded portion 45 an inner diameter of which is slightly 
expanded from the first diameter expanded portion 44 and 
a third diameter expanded portion 46 a diameter of which 
is further expanded from the second diameter expanded 
portion 4 5 . 

As shown by Figs.2A to 2C, at an inner periphery 
of the socket 40, a stepped portion 47 is formed between 
the first diameter expanded portion 44 and the second 
diameter expanded portion 45 and a stepped portion 48 
formed between the second diameter expanded portion 45 
and the third diameter expanded portion 46 . Further, the 
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stepped portion 48 is mounted with a hold ring 49 having 
a section in an L-like shape and formed in a ring-like 
shape . 

Further, the seal ring 50 is installed at a groove 
in a ring-like shape formed between the stepped portion 
47 and the hold ring 49. That is, the seal ring 50 is 
held at a predetermined position by the stepped portion 
47 and the hold ring 49. Further, the hold ring 49 is 
mounted to the inner periphery of the socket 40 by means 
of welding, adhering or the like. 

In reference to Figs.lA and IB again, the third 
diameter expanded portion 46 of the socket 40 is formed 
with a guide groove 51 for inserting the positioning 
projection of the plug 20, mentioned later, and an outer 
periphery of the guide groove 51 constitutes a wall portion 
52 which is bulged partially. 

The third diameter expanded portion 46 is formed 
with a notched groove 53 for inserting the stopper 60. 
The notched groove 53 is formed in a slit-like shape to 
penetrate ins ide andout s ide of the socket 40 alongport ions 
opposed to each other in a peripheral direction of the 
third diameter expanded portion 46. 

An upper half portion of the notched groove 53 at 
the outer periphery of the third diameter expanded port ion 
46 is formed with a pair of ribs 54 projected from edge 
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portions of the notched groove 53 opposed to each other 
and the ribs 54 pinches the stopper 60 to firmly hold. 
Further, a middle portion of the notched groove 53 at 
the outer periphery of the third diameter expanded port ion 

5 46 is formed with a recess portion 55 having a section 
inaV- like shape along theper ipheral direct ion. Further, 
a lower end of the notched groove 53 at the outer periphery 
of the third diameter expanded portion 46 is formed with 
a containing recess portion 56 formed by a wall in a 

10 channel-like shape for containing an end portion of the 
stopper 60 . 

The stopper 60 is constituted by a wire or the like 
bent in a U-shape as a whole. A center portion of the 
stopper 60 is formed with an outwardly bent portion 61 

15 matched to the outer periphery of the bulged wall portion 
52. Both end portions of the stopper 60 are formed with 
forwardly bent portions 62 bent by substantially 90°to 
a side of the inserting port 43. Further, a portion of 
the stopper 60 slightly proximate to the base portion 

20 f romtheforwardlybentportion62 is formedwi than inwardly 
bent portion 63 bent to an inner side in a shape of a 

c i rcul ar arc . 

In mounting the stopper 60 to the socket 40, first, 
the stopper 60 is covered thereon from an upper side while 
25 widening the both end portions of the stopper 60 and while 
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inserting the stopper 60 into the notched grooves 53 of 
the socket 40. Then, the forwardly bent portion- 62 of 
the stopper 60 is fit to the recess portion 55 in the 
V-like shape at the outer periphery of the socket 40 and 
is tackedly held thereby. When the stopper 60 is further 
pressed strongly to a lower side under the state, the 
both end portions of the stopper 60 are slid while being 
widened further and the forwardly bent portions 62 are 
fit to the containing recess portions 56. 

At this occasion, the both end port i ons of the stopper 
60 are inserted into the notched grooves 53 of the socket 
40, portions thereof are brought into a state of being 
projected from the inner periphery of the notched groove 
53 to the inner side, particularly, the inwardly bent 
portions 63 are considerably projected to the inner side . 
At this occasion, each of the end portions of the stopper 
60 traverses a circumference of the notched groove 53 
as in a chord and is intersected with the notched groove 
53 at two upper and lower portions thereof and the inwardly 
bent portion 63 is formed at a lower side intersected 
portion thereof. 

Meanwhile, as shown by Figs . 2A to 2C, 3A and 3B the 
plug 20 constitutes a structure constituting a shape 
continuous lyf ormedwitha first taperport ion22 , a straight 
portion 23, and a second taper portion 24 from a front 
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end side thereof in a section along an axial direction 
thereof and formed with a ring-like groove portion 25 
and a positioning projection 26 at an outer periphery 
of a ridge port ion of the second taper port ion 2 4 . Further, 
5 a radius portion 27 constituted by a predetermined radius 
of curvature Rl is provided at a portion of shifting from 
the first taper portion 22 to the straight portion 23. 

in Fig.3A, it is preferable that the radius of 
curvature Rl of the radius portion 27 is 15 through 50mm. 
10 Further, an outer diameter a of the plug 20 is preferably 
30 through 35mm, a distance b from the front end of the 
plug 20 to a center of the radius portion 27 is preferably 
8 through 9mm, a distance c from the center of the radius 
portion 27 to a boundary between the flat portion 23 and 
15 the second taper portion 24 is preferably 12 through 16mm, 
and a distance d from a start end to a final end of the 
second taper portion 24 is preferably 10 through 12mm. 
Incidentally, all of the distances b, c, d are distances 
in the axial direction. According to the embodiment, the 
20 radius of curvature Rl of the radius portion 27 is set 
to 30mm, the distance b is set to 8.5mm, the distance 
c is set to 14.4mm and the distance d is set to 10.4mm. 

Further, the first diameter expanded portion 44 of 
the socket 40 constitutes an inner diameter for inserting 
25 the first taper portion 22 and the straight portion 23. 
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The seal ring 50 arranged at the second diameter expanded 
portion 45 of the socket 40 is constituted by an inner 
diameter brought into close contact with the straight 
portion 2 3 . Further, the third diameter expanded port ion 
46 of the socket 40 is constituted by an inner diameter 
capable of containing the second taper portion 24, the 
ring-like groove portion 25, the positioning projection 
26 and the like of the plug 20. Further, the positioning 
projection 26 is inserted into the guide groove 51 to 
thereby restrict an angle of integrating the plug 20 and 

the socket 4 0 . 

Next, an explanation will be given of operation of 

the connector 10. 

When the plug 20 is inserted into the socket 40 while 
inserting the positioning projection 26 of the plug 20 
into the guide groove 51 of the socket 40, first, the 
first taper portion 22 of the plug 20 is brought into 
contact with inside of the seal ring 50 arranged at inside 
of the socket 40 and the plug 20 is pressed thereto while 
pressing the seal ring 50 to an inner wall of the socket 
40. A state at this occasion is shown by Fig.2A and 
corresponds t o a pos i t ion a t which the inserting resistance 
A of Fig.3B rises from 0. 

Further, in a procedure in which the radius portion 
27 formed between the first taper portion 22 and the flat 
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portion23of the plug 2 0 i s insert ed into the inner per iphery 
of the seal ring 50 and the seal ring 50 passes the radius 
portion, the inserting resistance A by the seal ring 50 
reaches apeak. Astateat this occasion is shown by Fig . 2B 
5 and corresponds to a point X of Fig.3B. 

According to the embodiment , at the point X at which 
the inserting resistance A reaches the peak, the stopper 
60 is brought into contact with the second taper portion 
24 . Further, when the inserting resistance A passes the 
10 peak, in this case, the inserting resistance B rises by 
rise of the stopper 60 on the second taper portion 24. 

As shown by Fig.2C, a state in which the stopper 
60 has finished to rise on the second taper portion 24 
corresponds to a point Y on Fig.3B and at this occasion, 
15 the inserting resistance B reaches a peak. Thereafter, 
the stopper 60 is dropped to the groove 25 of the plug 
20 to fit and connection between the plug 20 and the socket 

40 is finished. 

As a result, the inserting resistance C as a whole 

20 constituted by adding the inserting resistance A and the 
inserting resistance B reaches a highest first peak PI 
at the inserted position X, thereafter, the inserting 
resistanceC is slightly loweredandrises againandreaches 
a secondpeak P2 lower than the first peak PI at the inserted 

25 position Y and thereafter, lowered to become a constant 
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level. Further, since at the highest first peak PI, the 
inserting resistance B by the stopper 60 does not rise 
yet, the first peak PI as a whole becomes substantially 
the same as the peak of the inserting resistance A and 
the peak as the whole can be lowered. 

Therefore, operation of connecting the connector 
10 canbe facil itated by reducing the insert ing res istance 
in inserting the plug 20 to the socket 40. 

Figs . 4A and 4B shows other embodiment of a connector 
according to the invention, Fig.4A is an enlarged side 
viewof theplugandFig . 4Bisadiagramshowingarelat ionship 
between the insert edpos it ionandthe insert ingres istance . 

The embodiment differs from the above -described 
embodiment in that a radius of curvature R2 of the radius 
portion 27 of the plug 20 is prolonged to 50mm and the 
other structure is basically the same as that of the 
above - described embodiment. 

Further, as shown by Fig.4B, by taking the radius 
of curvature R2 of the radius portion 27 of the plug 20 
to be large, the peak of the inserting resistance A by 
the seal ring 50 is lowered and foot portions before and 
after the peak are widened. Further, the inserting 
resistance B by the stopper 60 starts to rise when the 
inserting resistance A reaches the peak similar to the 
above-described embodiment. 
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As a result, according to the inserting resistance 
C as a whole cons t i tut ed by adding the insert ing res istance 
A and the inserting resistance B, the first peak PI becomes 
lowerthanthatof theabove-describedembodiment , further, 
5 the foot portions before and after the first peak PI are 
widened, the second peak P2 caused by the inserting 
resistance B by the stopper 60 becomes proximate to the 
first peak PI and therefore, a valley portion between 
the first peak PI and the second peak P2 is averaged to 

10 be smal 1 . 

Therefore, according to the embodiment, the peak 
of the inserting resistance C as a whole is further lowered 
and the valley portion between the first peak PI and the 
secondpeak P2 almost vanishes . As a result , the connector 
15 10 can be connected easily by comparatively weak force, 
the valley portion after passing the first peak, that 
is, a reduction in the inserting resistance in the midst 
of insertion is hardly present and therefore, it can firmly 
be prevented that insertion is stopped by erroneously 
20 recognizing that the connection has been finished in the 
midst of insertion to thereby bring about connecting 
failure . 

Further, although contact of the stopper 60 to the 
second taper portion 24 may be carried out after the seal 
25 ring 50 reaches the radius portion 27, it is further 
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preferable that the contact is carried out until the seal 
ring 50 rides on the flat portion 23 . Thereby, the valley 
portion between the first peak PI and the second peak 
P2 can be reduced and the connector 10 can compactly be 
formed by shortening a length in the axial direction of 
the plug 20 and the socket 40. 

Further, in the above -described , a posit ion at which 
the seal ring 50 reaches the radius portion 27 signifies 
a position at which the seal ring 50 starts to be brought 
into contact with the radius portion 27 from the first 
taper portion 22. Further, a position at which the seal 
ring 50 rides on the flat portion 23 signifies a position 
at which the inserting resistance A by the seal ring 50 
passes the peak and is lowered to be the constant value. 

As has been explained above, according to the 
invention, the peak of the inserting resistance as a whole 
can be reduced by preventing the inserting resistance 
by the seal ring and the inserting resistance by the stopper 
from being overlapped as less as possible. 
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